with N2 (containing 2% CH4 for gas chromatographic analysis, see below) for 10 min. The samples were then irradiated by a solar light simulator (Newport Oriel, 100 mW cm −2 ) equipped with an air mass 1.5 global filter (AM 1.5G) and a water filter to remove infrared radiation. All samples were stirred at 600 rpm and kept at a constant temperature of 25 °C during irradiation. H2 generation was monitored periodically by analysing samples of the reactor head space gas (50 µL) by gas chromatography.
Photocatalytic generation of H2 with Pt/TiO2. 10 mg of P25-TiO2 nanoparticles, or 10 mg of P25-TiO2 nanoparticles with chloroplatinic acid solution (for a final Pt concentration of 5 wt%), were transferred to a Pyrex glass photoreactor vial and combined with the polymer of interest and 2 mL of 10 M aq. NaOH. All purging, irradiation and gas measurement parameters were kept identical to those described above.
Dynamic light scattering (DLS). DLS measurements of PET, ground PLA and ground PUR in water
were completed using a Malvern Zetasizer.
UV-Vis spectroscopy. UV-Vis spectra were recorded on a Varian Cary 50 UV-Vis spectrophotometer using quartz glass cuvettes (1 cm path length).
Scanning electron microscopy (SEM). SEM was conducted on a TESCAN MIRA3 FEG-SEM. Samples
were sputter-coated with a 10 nm layer of platinum prior to microscopy.
Transmission electron microscopy (TEM). TEM was conducted on a FEI Philips Tecnai 20. Samples
were dropcast onto carbon-coated Cu TEM grids and dried under vacuum before use.
Gas analysis. The accumulation of H2 was measured via gas chromatography on an Agilent 7890A gas chromatograph equipped with a thermal conductivity detector and HP-5 molecular sieve column using N2 as the carrier gas. Methane (2% CH4 in N2) was used as an internal standard after calibration with different mixtures of known amounts of H2/N2/CH4.
Treatment of data.
All analytical measurements were performed in triplicate, unless otherwise stated, and are given as the unweighted mean ± standard deviation (σ). The activity per weight of catalyst (mmolH2 gCdS -1 ) and σ were calculated using Eq. S1 and S2, respectively.
Where: n H 2 -H2 produced (mol), r CdS -QD radius (cm), ρ CdS -CdS density (4.84 g cm −3 ),
n QD -number of moles of QD (mol), n -number of repeated measurements,
x -value of a single measurement,
x ' -unweighted mean of the measurements.
The calculated values for mmolH2 gCdS -1 were divided by the irradiation time in order to calculate mmolH2 gCdS -1 h −1 . σ was increased to 5% of x ' in the event that the calculated σ was below this threshold.
External quantum yield (EQY) determination. 1 nmol of QDs was added to a quartz cuvette (1 cm path length) and the solvent removed under vacuum with stirring. Either 25-50 mg mL −1 of the substrate of interest in 10 M aq. NaOH (2 mL) or 2 mL of pre-treated solution were added to the cuvette, which was then sealed with a rubber septum. The sample was purged with N2 containing 2%
CH4 for 10 min. The solution was next activated via 1 h of illumination in a solar light simulator (Newport Oriel, 100 mW cm −2 ) equipped with an air mass 1.5 global filter (AM 1.5G) and a water filter to remove infrared radiation. After a second round of N2 purging, the sample was irradiated by a Xe lamp (LOT LSH302) fitted with a monochromator (LOT MSH300) focused at a single wavelength of λ = 430 nm (accurate to a full-width at half-maximum of 5 nm). The light intensity was adjusted to between 800-1800 µW cm −2 , as measured with a power meter (ILT 1400, International Light Technologies). The cuvette was irradiated across an area of 0.28 cm 2 . The evolved headspace gas was analysed by gas chromatography and the EQY (%) calculated using Eq. S3.
Where: n H 2 -amount of H2 generated (mol),
λ -wavelength (m),
A -irradiated area (m 2 ).
S4
Stoichiometric conversion calculations. The following procedure was adapted from the literature. [a] Detection limit is 0.0001 mmol gsub −1 and 0.016 mmolH2 gCdS −1 h −1 . Single measurements were taken for those marked "< limit" (not detectable).
[b] σ calculated from 2 samples. [a] 0.3 mg mL −1 PET irradiated for 24 h with CdS O1, followed by injection of 50 µL ethylene glycol and further irradiation.
[b] 50 mg mL −1 PLA with 25 mg mL −1 terephthalic acid and CdS F2. PET 192.17 [a] PUR [b] 250.10 [a]
[a] Molar mass of repeat unit.
[b] Structural information was not provided by the supplier. The proposed structure and molar mass are propylene glycol, (i) pyruvate and (j) terephthalate. 2,6-diaminotoluene was in D2O, while all other samples were in 10 M NaOD in D2O. Note that peak a of (i) decreases over time, suggesting the formation of a pyruvate-based compound under alkaline conditions. S19 Figure S7 . 13 C-NMR spectra of PLA (50 mg mL −1 ) before (pre-PR) and after (post-PR) 48 h illumination (AM1.5G, 100 mW cm −2 , 25 °C) with CdS/CdOx (2 nmol) in 10 M NaOD I D2O (2 mL). Figure S8 . 1 H-NMR spectra of (a) lactic acid (50 mg mL −1 ), (b) ethylene glycol (25 mg mL −1 ), (c) terephthalic acid (25 mg mL −1 ), and (d) propylene glycol (25 mg mL −1 ) in 10 M NaOD in D2O (2 mL) before and after 24 h irradiation (AM 1.5G, 100 mW cm −2 , 25 °C) with CdS/CdOx QDs (1 nmol). Figure S9 . 1 H-NMR spectra of PET precipitate re-dispersed in D2O. A 25 mg mL −1 PET sample in 10 M NaOD in D2O (2 mL) after 24 h photocatalysis (AM 1.5G, 100 mW cm −2 , 25 °C) with CdS/CdOx QDs (1 nmol) was centrifuged in order to obtain the precipitate. There is still a small quantity of b (ethylene glycol) because it was only possible to complete one washing step due to the water soluble nature of disodium terephthalate. 
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